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(54) COLOR ADJUSTMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal conversion 
method with high accuracy, and a signal converter having high 
accuracy at a low cost. 

SOLUTION: A color adjustment software window 3 is displayed 
and color image data in RGB color space before color 
adjustment are displayed on a before color adjustment image 
window 4. The operator for color adjustment designates a color 
(designated color) on the before color adjustment image window 
4 on a screen of a color monitor 2 and sets its adjustment color 
(designated adjustment color). The designated adjustment color 
is set by revising an RGB level of a color pallet 5 or a 
designated color window 6 and a color adjustment parameter of 
the designated color is obtained from the designated color and 
the designated adjustment color. In the case of adjusting colors 
(complementary colors) other than the designated colors, the 
color adjustment parameter of the complementary colors is 
calculated based on the distance between the complementary 
colors and the designated colors in the color space as the 
complementary colors after color adjustment and the 

complementary colors are displayed on an after color adjustment image window 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of specifying two or more colors in the color picture top expressed in the first 
color space, and performing color adjustment. In assignment of two or more of said colors, input the color 
tone ready information on two or more assignment colors, and it asks for the color tone ready parameter of 
two or more assignment colors in the second color space from the color tone ready information on said two 
or more assignment colors. Input the pixel color information on each pixel of said color picture, and the 
distance of said pixel color information and two or more of said assignment colors is found in the third color 
space, respectively. The color tone ready approach characterized by asking for the color tone ready 
backward color of said pixel in said second color space from the color tone ready parameter of two or more 
of said assignment colors, and said two or more distance. 

[Claim 2] It is the approach of specifying two or more colors as the color adjustment as the whole image on 
the color picture expressed in the first color space, and performing color adjustment to coincidence. Input 
the color tone ready information as [ said whole image ] whole, and the color tone ready information on two 
or more assignment colors is inputted in assignment of two or more of said colors. In the second color space, 
it asks for the color tone ready parameter of two or more assignment colors from the color tone ready 
information on said two or more assignment colors. Input the pixel color information on each pixel of said 
color picture, and the distance of said pixel color information and two or more of said assignment colors is 
found in the third color space, respectively. The color tone ready approach characterized by asking for the 
color tone ready backward color of said pixel in said second color space from the color tone ready parameter 
of said whole color tone ready information and two or more of said assignment colors, and said two or more 
distance. 

[Claim 3] It is the approach of specifying two or more colors in the color picture top expressed in the first 
color space, and performing color adjustment. In assignment of two or more of said colors, input the color 
tone ready information on two or more assignment colors, and it asks for the color tone ready parameter of 
two or more assignment colors in the second color space from the color tone ready information on said two 
or more assignment colors. Input two or more predetermined color information, and the distance of said 
predetermined color information and two or more of said assignment colors is found in the third color space, 
respectively. In said second color space, said predetermined color information on the color tone ready 
backward ones is searched for from the color tone ready parameter of two or more of said assignment 
colors, and said two or more distance. The color tone ready approach characterized by changing said 
predetermined color information on the color tone ready backward one into the fourth color space, 
memorizing it, inputting the pixel color information on each pixel of said color picture, and searching for 
said pixel color information on the color tone ready backward one in said fourth color space from said 
predetermined color information on two or more color tone ready backward one. 

[Claim 4] It is the approach of specifying two or more colors in the color picture top expressed in the first 
color space, and performing color adjustment. Input the color tone ready information as [ said whole image ] 
whole, and the color tone ready information on two or more assignment colors is inputted in assignment of 
two or more of said colors. In the second color space, it asks for the color tone ready parameter of two or 
more assignment colors from the color tone ready information on said two or more assignment colors. Input 
two or more predetermined color information, and the distance of said predetermined color information and 
two or more of said assignment colors is found in the third color space, respectively. In said second color 
space said predetermined color information on the color tone ready backward one Said whole color tone 
ready information, Ask from the color tone ready parameter of two or more of said assignment colors, and 
said two or more distance, and change said predetermined color information on the color tone ready 
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backward one into the fourth color space, and it is memorized. The color tone ready approach characterized 
by inputting the pixel color information on each pixel of said color picture, and searching for said pixel 
color information on the color tone ready backward one in said fourth color space from said predetermined 
color information on two or more color tone ready backward one. 

[Claim 5] Said color picture is the color tone ready approach according to claim 1 to 4 characterized by 
being a color dynamic image. 

[Claim 6] Said color picture is the color tone ready approach according to claim 1 to 4 characterized by 
being a three-dimensions color picture. 

[Claim 7] The color tone ready approach according to claim 1 to 4 characterized by inputting including the 

adjustable range of an assignment color in the color information input of said assignment color. 

[Claim 8] Said first color space is the color tone ready approach according to claim 1 to 4 characterized by 

being the color space which consists of red, green, and the blue addition three primary colors. 

[Claim 9] Said second color space is the color tone ready approach according to claim 1 to 4 characterized 

by being the color space which consists of lightness, saturation, and a hue. 

[Claim 10] Said third color space is the color tone ready approach given in either claim 1 characterized by 
being the color space which consists of lightness and two chromaticities, or claim 4. 

[Claim 11] Said fourth color space is the color tone ready approach given in either claim 3 characterized by 
being the color space which consists of the color space which consists of red, green, and the blue addition 
three primary colors, cyanogen, a Magenta, the color space that consists of the subtraction three primary 
colors of yellow or cyanogen, a Magenta, yellow, and subtraction 4 color of black, or claim 4. 
[Claim 12] The color tone ready parameters alpha, beta, and gamma of said assignment color in said second 
color space Said lightness of said color tone ready forward assignment color, When [ alpha ] making said 
lightness of said assignment color 1, c, h, and color tone ready backward, saturation, and a hue into 1, c\ and 
IV for saturation and a hue, respectively = T/lbeta = c" I c gamma = the color tone ready approach according 
to claim 9 characterized by being the relation of h f -h. 

[Claim 13] Said distance in said third color space is the color tone ready approach according to claim 1 to 4 
characterized by being the three-dimensions Euclidean distance in said third color space. 
[Claim 14] Said distance in said third color space is the color tone ready approach given in either claim 1 
characterized by being the 5-dimensional Euclidean distance in the five dimensional space which unified 
said third color space and flat surface of said color picture, or claim 4. 

[Claim 1 5] Said distance in said third color space is the color tone ready approach according to claim 5 
characterized by being the fourth dimension Euclidean distance in the four-dimensional space which unified 
the time-axis of said third color space and said color dynamic image. 

[Claim 16] Said distance in said third color space is the color tone ready approach according to claim 5 
characterized by being the 6-dimensional Euclidean distance in the 6-dimensional space which unified said 
third color space, image plane of said color dynamic image, and time-axis. 

[Claim 17] Said distance in said third color space is the color tone ready approach according to claim 6 
characterized by being the 6-dimensional Euclidean distance in the 6-dimensional space which unified said 
third color space and space of said three-dimensions color picture. 

[Claim 18] Said distance in said third color space is the color tone ready approach given in either claim 5 
characterized by being the 7-dimensional Euclidean distance in the 7-dimensional space which unified said 
third color space, the image space of a three-dimensions color dynamic image, and a time-axis, or claim 10. 
[Claim 19] The color tone ready approach given in either claim 1 characterized by asking by the following 
interpolation type when asking for the color tone ready parameter S of the color information on said each 
color tone ready backward pixel in said second color space from the color tone ready parameter Si (i= 1, 
n) and said distance di (i= 1, n) of said assignment color, or claim 3. 
S={S1 and f(dl)+ ... +Sn-f(dn)}/{f(dl)+ ... +f(dn)} 
f (x) and (x>=0) are weight functions here. 

[Claim 20] The color tone ready approach given in either claim 2 characterized by asking by the following 
interpolation type when asking for the color tone ready parameter S of the color information on said each 
color tone ready backward pixel in said second color space from the color tone ready parameter Si (i= 1, 
n) and said distance di (i= 1, n) of said assignment color, or claim 4. 
S={S0, f(dO)+Sl, and f(dl)+ ... +Sn-f(dn)}/{f(dO)+f(dl)+ ... +f(dn)} 
f (x) and (x>=0) are weight functions here. 

[Claim 21] The color tone ready approach according to claim 7 characterized by asking by the following 
interpolation type when asking for the color tone ready parameter S of the color information on said each 
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color tone ready backward pixel on said second color space from the color tone ready parameter Si (i- 1, 
n), said distance di (i= 1, n), and said assignment color range qi (i= 1, n) of said assignment color. 
S={S1 and f(ql/dl)+ ... +Sn-f(qn/dn)}/{f(ql/dl)+ ... +f(qn/dn)} 
f (x) and (x>=0) are weight functions here. 

[Claim 22] The color tone ready approach according to claim 7 characterized by asking by the following 
interpolation type when asking for the color tone ready parameter S of the color information on said each 
color tone ready backward pixel in said second color space from the color tone ready parameter Si (i= 1, 
n), said distance di (i= 1, n), and said assignment color range qi (i= 1, n) of said assignment color. 
S={S0+S1 and f(ql/dl)+ ... +Sn-f(qn/dn)}/{l+f(ql/dl)+ ... +f(qn/dn)} 
f (x) and (x>=0) are weight functions here. 

[Claim 23] Said weight function f (x) is the color tone ready approach according to claim 19 to 22 
characterized by being a monotonically decreasing function in x> 0. 

[Claim 24] Said weight function f (x) is f (x). The color tone ready approach according to claim 23 
characterized by being = l/x2. 

[Claim 25] Said predetermined color information is the color tone ready approach given in either claim 3 
characterized by being the three-dimensions chromaticity information on said first color space, or claim 4. 
[Claim 26] Said predetermined color information is the color tone ready approach given in either claim 3 
characterized by being the three-dimensions chromaticity information on said first color space, and the 
coordinate information on a color picture flat surface, or claim 4. 

[Claim 27] Said predetermined color information is the color tone ready approach according to claim 5 
characterized by being the three-dimensions chromaticity information on said first color space, the 
coordinate information on the image plane of said color dynamic image, and time frame information. 
[Claim 28] Said predetermined color information is the color tone ready approach according to claim 6 
characterized by being the three-dimensions chromaticity information on said first color space, and the 
coordinate information on the image space of said three-dimensions color picture. 

[Claim 29] Said predetermined color information is the color tone ready approach given in either claim 5 
characterized by being the three-dimensions chromaticity information on said first color space, the 
coordinate information on the image space of said color dynamic image, and time frame information, or 
claim 6. 

[Claim 30] It is the color tone ready approach given in either claim 3 which carries out using multi- 
dimension table interpolation and is characterized by said predetermined color information on the color tone 
ready backward one being data of a multi-dimension table when asking from the predetermined color 
information on said two or more color tone ready backward one that the color information on said color tone 
ready backward pixel was memorized in said fourth color space, or claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color tone ready approach for carrying out color 

adjustment of the color pictures, such as a color printer and a color copying machine. 

[0002] 

[Description of the Prior Art] As the color tone ready approach of a color picture, the following two 
methods are proposed conventionally. 

(1) The method which adjusts the color of the whole image on the basis of the specific color in an adjusted 
image. 

(2) The method which adjusts the color of only the specific region in an adjusted image (an operating-space 
field or color space field). 

[0003] However, in the method of (1), there were problems, such as complicatedness of a block definition 
and generating of a false profile, about the effect of the other colors on [ in an image ], and (2). 
[0004] As a method which improved two methods mentioned above, there is M a color adjustment method 
according to correspondence of a criteria color two or more" given in 22 page from 19 pages of the 
collection of color forum JAPAN f 94 drafts. This method is a color tone ready method which processes to the 
whole adjusted image by giving two or more colors in an adjusted image (assignment color), and a color 
(adjustment color) obtaining after the adjustment corresponding to each assignment color, covering the 
whole system of coordinates which perform color tone ready processing, and extrapolating each 
correspondence smoothly. 

[0005] The procedure of the color tone ready processing by this amelioration method consists of the 
following three steps, namely, the part which has a color (assignment color) to perform color adjustment 
from the inputted adjusted image » choosing - each assignment color receiving - after adjustment ~ 
obtaining — ** (adjustment color) — it is made to correspond (step 1) 

[0006] The function which has an output value over all the input values in the system of coordinates which 
perform color tone ready processing by extrapolation count on condition of correspondence of an 
assignment color and an adjustment color is defined (step 2). 

[0007] Color tone ready processing is performed to all the pixel data of an adjusted color image using the 
function defined by extrapolation count (step 3). In fact, input image data is beforehand changed into the 
value of system of coordinates, and adjustment processing is performed using a processing function. It 
changes and outputs to the system of coordinates at the time of an input again after that. 
[0008] The L*Cuv*Huv degree (henceforth, it omits and "LCH" is called) system of coordinates defined by 
this amelioration method in the system of coordinates which perform color adjustment in the CIE-L*u*v* 
space which is one of the equal perceived color space use, the extrapolation function of lightness L 
performed interpolation processing, respectively, and the direction priority of saturation C and the 
extrapolation function of saturation C have realized [ function ] color adjustment of the whole image by 
considering as the direction priority of lightness L in the direction priority of hue H, and the extrapolation 
function of a hue H. 
[0009] 

[Problem(s) to be Solved by the Invention] However, although the color of the pixel is close to a hallux 
constant color when adjusting the pixel which has a color near a hallux constant color on a color space by 
the conventional color tone ready approach In order to influence the specific shaft L, for example, lightness, 
of the color tone ready parameter of the second-finger constant color near a hallux constant color, there was 
a problem that color adjustment was carried out in the direction which is not desirable. 
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[0010] When this invention is made in view of the above-mentioned trouble, there are two or more 
assignment colors, and it moreover covers the whole color space as the color of the pixel which is going to 
carry out color adjustment is strongly influenced of the nearest assignment color on a color space and carries 
out color adjustment smoothly, it aims at offering the color tone ready method with which the color tone 
ready image for which the operator who operates color tone ready equipment asks easily is obtained. 
[001 1] Further this invention by performing whole color adjustment and color adjustment of each color to 
coincidence [ realize / that color adjustment whose operability improved can be performed, and / 
furthermore, / with table interpolation / color tone ready processing ] It aims at performing color adjustment 
with still more sufficient operability at a high speed that color adjustment can be performed at a high speed, 
and by realizing whole color adjustment and color adjustment of each color to coincidence with table 
interpolation. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain the 
above-mentioned purpose, this invention A means to be the approach of specifying two or more colors in the 
color picture top expressed in the first color space, and performing color adjustment, and to input the color 
tone ready information on two or more assignment colors in assignment of two or more of said colors, A 
means to ask for the color tone ready parameter of two or more assignment colors in the second color space 
from the color tone ready information on said two or more assignment colors, A means to input the pixel 
color information on each pixel of said color picture, and a means to find the distance of said pixel color 
information and two or more of said assignment colors in the third color space, respectively, It consists of 
means to ask for the color tone ready backward color of said pixel in said second color space from the color 
tone ready parameter of two or more of said assignment colors, and said two or more distance. 
[0013] Since it is strongly influenced of the assignment color on a color space with the nearest color of the 
pixel which is going to carry out color adjustment and color adjustment is moreover smoothly performed 
over the whole color space by the above configuration, the color tone ready color picture for which an 
operator asks easily is obtained. 
[0014] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) The gestalt 1 of operation of this invention is explained hereafter, referring to a 
drawing. 

[0015] Although color adjustment is also realizable by the hardware of dedication, the case where software 
performs on a computer here is explained. Drawing 1 and drawing 2 are what showed the whole color tone 
ready approach flow concerning the gestalt 1 of operation of this invention, and consist of 13 steps. Drawing 
and drawing 5 which showed the appearance of the screen of a computer when drawing and drawing 4 
which showed the computer system for drawing 3 to carry out color adjustment in the gestalt 1 of operation 
operate the software of color adjustment in the gestalt 1 of operation are drawing for explaining count of a 
color tone ready parameter in the gestalt 1 of operation. Hereafter, the flow, therefore the color tone ready 
approach of drawing 1 and drawing 2 are explained, referring to drawing 3 thru/or drawing 5 R> 5. 
[0016] Drawing 3 is the system equipped with the body 1 of a computer, and the color monitor 2, the color 
tone ready software corresponding to a graphical user interface is started by the body 1 of a computer, and 
the color tone ready software window 3 is displayed on a color monitor 2. The color picture data of a color 
tone ready forward RGB color space are loaded to memory from the hard disk within the body 1 of a 
computer (step 1), and it writes in the video memory of a color monitor 2, and as shown in drawing 4 , the 
color tone ready forward color picture 4 is displayed. A color picture is an image of 256 gradation of zero to 
255 level each in 8 bits of RGB per pixel, and is an RGB code which does not have gamma amendment at 
the NTSC standard of color television. Although considered as the image with a color [ of a RGB color 
space / each ] of 8 bits with the gestalt of this operation, this invention may not be limited to this but may be 
the image of other color spaces. 

[0017] The operator of color adjustment specifies the color on the color tone ready forward color picture 4 
(assignment color) (ri, gi, bi) on color monitor 2 screen, and sets up the adjustment color (assignment 
adjustment color) (ri\ gi 1 , bi 1 ) (step 2). You may also choose an assignment adjustment color from a color 
palette 5, and it may be set up by changing the RGB level of the assignment color window 6. 
[0018] As shown in drawing 5 , the i-th assignment color (ri, gi, bi) and assignment adjustment color (ri 1 , gi\ 
bi') of a RGB color space are changed into the L*(lightness) Cuv* (saturation) Huvdegree (hue) color space 
of CIE, and it considers as an assignment color (li, ci, hi) and an assignment adjustment color (li f , ci\ hi'), 
respectively (step 3). The conversion to a CIE-XYZ color space from a RGB color space is shown in 
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(several 1), the conversion to a CIE-L*u*v* color space from a CIE-XYZ color space is shown in (several 
2), and the conversion to L*Cuv*Huv degree color space of CIE from a CIE-L*u*v* color space is shown 
in (several 3). 
[0019] 
[Equation 1] 

X = 1.5478R +0.4424G +0.5108B 
Y = 0.7622R + 1.495&G + 0.2820B 
Z = 0.0000R +0.1686G +2.8463B 

0020] 

Equation 2] 
L 4 = 116 (Y/Yn) 1/3- 1 6 

u *= 13L (u'-uh'I 

v M - 1 3 L ( v vn') 

CCt u' = 4X/ (X+15Y + 3Z) 

v ' = 9Y/ (X+15Y + 3Z) 

un' = 4Xn/ ( X ft+ 1 5 Y n + 3 Z n) 

vn' = 9Yn/ (Xn+ 1 5 Ya+ 3 Zn) 

[0021] 
jXquation 3] 

Guv* = ( u '+ v *) 

Huv° = arctan (u'/vO 

[0022] Although changed into L*Cuv*Huv degree color space here, since it is made adapted for the purpose 
of color adjustment, and an object image, it is also possible to change into a color space besides for 
compaction of computation time. Since it is easy, L*Cuv*Huv degree color space is omitted henceforth and 
a LCH color space [ color space ] is written. 

[0023] Moreover, since it uses later, the assignment color on a CIE-L*u*v* color space (li, ui, vi) is 
memorized. 

[0024] Here, a color tone ready parameter is explained, drawing 5 - being shown - LCH ~ space - setting 

— a color tone — ready — forward — arbitration — a color — (-- 1 — c — h -) --**-- carrying out — the — 

adjustment - a color - (-- 1 - ' - c - ' h ~ ' --) ~ ** - carrying out - the time - the color tone ready 

parameters alpha, beta, and gamma ~ (several 4) — like — giving a definition . 

[0025] 

[Equation 4] 
a = l V l 

* = c'/c 

y = h h 

[0026] Although black fluctuation was lost by lightness L adjustment, fluctuation of an achromatic color 
was lost by saturation C adjustment, and Hue H was defined from the idea of rotating a hue circle uniformly 
here as shown in (several 4), it is also possible to use other color tone ready parameters according to the 
purpose and object image of color adjustment. 

[0027] the definition of (several 4) is followed in color tone ready parameter alphai (lightness parameter) of 

an assignment color (li, ci, hi) and an assignment adjustment color (li 1 , ci', hi 1 ) to the assignment color of the 

LCH color space defined as mentioned above, betai (saturation parameter), and gammai (hue parameter) 

(several 5) ~ it asks like (step 4). 

[0028] 

[Equation 51 
a i = 1 V / 1 i 

£i= oi'/ci 

y i = hi'-hl 

[0029] It judges whether step 4 was completed from step 2 about all assignment colors (step 5). If it 
progresses to step 6 in termination and has not ended, it returns to step 2. 
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[0030] The pixel data (r, g, b) of the color picture of color tone ready forward RGB space are inputted (step 
6). 

[0031] The pixel data (r, g 5 b) of the color picture of RGB space are changed into the data on a CIE-L*u*v* 
color space (1, u, v) by (several 1) and (several 2), and Euclidean distance di with each assignment color is 
calculated like respectively (several 6) (step 7). 
[0032] 
[Equation 6] 

di= (<li- l)2+(ui-u)2+(vi-v>2} 1/2 

[0033] It asks for the color tone ready parameters alpha (lightness parameter), beta (saturation parameter), 

and gamma (hue parameter) of pixel data. Using lightness parameter alphai of the assignment color on the 

CIE-L*u*v* color space for which it asked at step 2, and distance di, the lightness parameter alpha is carried 

out as shown in (several 7), and it asks for it (step 8). 

[0034] 

[Equation 7] 

a 1- f (d 1)+ ♦♦*+ an* f (d o) 





f (dl}+- 


f (dn) 


01* 


f (d 1)+ *• 


0n - f (dn) 




f (d 1)+ 


•+f (dn) 


r l- 


f (d 1) + - 


• + y n* f ( d n) 




f (d I)+ 


•+f (dn) 



0035] Here, f (x) was chosen as shown in (several 8). 

;0036] 

Equation 8] 

: (x)= i/x2 

[0037] However, since it becomes f(x) =infinity at the time of x= 0, a luminosity coefficient is set to 
alpha=alphai as exception handling at the time of di=0. In order that the color tone ready parameter near an 
assignment color may change with these f (x) smoothly, desirable color adjustment is realizable. 
[0038] The pixel data on a CIE-L*u*v* color space (1, u, v) are changed into the data (1, c, h) of a LCH 
color space according to (several 3) (step 9). 

[0039] as [ parameters / alpha, beta, and gamma / of color tone ready forward data (1, u, v) and a pixel / 

color tone ready ] shown in (several 4) to (several 9), it asks for the color tone ready backward pixel data (1', 

c\ and h - ') of a LCH color space (step 10). 

;0040] 

Equation 9] 
: ' = a 1 

c ' = 0 c 

h' = h + 7 

[0041] the color tone ready backward pixel data (1\ c', and h - ') of a LCH color space - (several 3) - and 
(several 2) (several 1) changes into a RGB color space by the reverse operation (step 1 1). 
[0042] It judges whether step 1 1 was completed from step 6 about all pixels, in termination, it progresses to 
step 13, and if it has not ended, it returns to step 6 (step 12). 

[0043] A color tone ready backward color picture is outputted to a color monitor 2, and it displays on the 
color tone ready backward image window 7 (step 13). When a color tone ready operator performs color 
adjustment again, it returns to step 1 . 

[0044] Color adjustment is completed at a step above and the color picture for which it asks is obtained. 
(Gestalt 2 of operation) The gestalt 2 of operation concerning this invention is explained hereafter, referring 
to drawing 1 1 from drawing 6 . 

[0045] Although the gestalt 1 of operation mentioned above was the color tone ready approach used as the 
color space base which consists of RGB level of a color picture, the gestalt 2 of operation is the color tone 
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ready approach which uses as the base five dimensional space which unified the color space and image 
plane of a color picture, and can offer the color tone ready approach which is further easy to use for the 
operator of color adjustment. 

[0046] Drawing 6 , drawing 7 , and drawing 8 are what showed the whole color tone ready approach flow 
concerning the gestalt 2 of operation of this invention, and consist of 17 steps. Drawing 9 is what showed 
the computer system for carrying out color adjustment, and was taken as the configuration which added the 
color scanner 9 for an image input, and the color printer 10 for an image output to the system of drawing 3 
in which the configuration of the gestalt 1 of operation of this invention was shown. 

[0047] Drawing 10 shows the example of a suitable color tone ready forward image to explain the gestalt 2 
of operation of this invention. In drawing 10 , there are the banana 1 1 and summer mandarin orange 12 of 
the almost same yellow in the color tone ready forward image window 4. The yellow of a banana 1 1 is 
specified now, color adjustment is carried out, the yellow of summer mandarin orange 12 is specified as the 
yellow which green cut, and application of the color tone ready approach of the gestalt 1 of the operation 
which relates to yellow with redness at this invention when carrying out color adjustment is considered. 
[0048] Since color adjustment of the yellow of the banana 1 1 which is a near color mutually, and summer 
mandarin orange 12 is carried out in the direction mutually different, respectively from the first, Color 
adjustment will be greatly carried out only by changing slightly, or the color of the range it is considered 
that is yellow When a certain color in a banana 1 1 is close to the color of summer mandarin orange 12, color 
adjustment of the part of the color of a banana 1 1 concerned will be carried out at the color near the 
adjustment color of summer mandarin orange 12, and color adjustment for which a color tone ready operator 
asks will be realized. 

[0049] So, with the gestalt 2 of operation, the location fluctuation mold color tone ready approach of having 
taken into consideration the location of not only a color space but an image plane on the occasion of color 
adjustment is offered. 

[0050] Although the location fluctuation mold color tone ready approach is realized in the 5-dimensional 
space which unified the color space and the image plane When the RGB level of the pixel of a point [ in / 
drawing 1 1 illustrates this 5-dimensional space, and the 5-dimensional space centering on RGB level and 
XY coordinate is considered in a color tone ready forward image, and / XY system of coordinates on an 
image plane ] (x y) is (r, g, b), I think that it is located in the point shown in the lower part of drawing 8 . 
[0051] Moreover, the gestalt 2 of operation can perform not only color adjustment of an assignment color 
but color adjustment as the whole color space to coincidence, and uses it as the table further in quest of the 
color tone ready backward color of the lattice point data of the 5-dimensional space which consists of a 
RGB system and a XY system, and an actual pixel (r, g, bx, y) performs color tone ready processing of a 
color picture at a high speed by interpolating and asking from a lattice point data table. 
[0052] Hereafter, according to the flow of drawing 6 . drawing 7 , and drawing 8 , the color tone ready 
approach of the gestalt 2 operation is explained. 

[0053] The image data from the color scanner 9 of a color tone ready forward RGB color space is loaded to 
a predetermined memory buffer (step 1). That is, it writes in the video memory of a color monitor 2 like 
drawing 6 , drawing 7 , and drawing 8 , and displays on the color tone ready forward image window 4. 
[0054] The operator of color adjustment inputs the color tone ready parameters alphaO (lightness parameter), 
betaO (saturation parameter), and gammaO (hue parameter) of the whole color screen (step 2). 
[0055] The operator of color adjustment specifies the color on a color tone ready forward color picture 
(assignment color) (ri, gi, bi), and sets up the coordinate (xi, yi) of an assignment color, and its adjustment 
color (assignment adjustment color) (ri', gi 1 , bi') (step 3). 

[0056] The i-th assignment color (ri, gi, bi) and assignment adjustment color (ri\ gi*, bi') of a RGB color 
space are changed into the L*(lightness) Cuv* (saturation) Huvdegree (hue) color space of CIE like step 3 in 
the gestalt 1 of operation (step 4). 

[0057] According to the definition of (several 4), it asks for color tone ready parameter alphai (lightness 
parameter) of an assignment color (li, ci, hi) and an assignment adjustment color (li', ci\ hi 1 ) to the 
assignment color of a LCH color space, betai (saturation parameter), and gammai (hue parameter) like step 4 
in the gestalt 1 of operation (step 5). 

[0058] It judges whether step 5 was completed from step 2 about all assignment colors (step 6). In 
termination, it progresses to step 7, and if it has not ended, it returns to step 2. 

[0059] With the gestalt 1 of operation concerning this invention, although direct color tone ready processing 
was carried out for the pixel data of a color picture, in order to carry out high-speed activation of the color 
tone ready processing, 5-dimensional table interpolation is used by the gestalt 2 of operation. Table 
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interpolation asks for the level after exact conversion of an origin/datum (lattice point), and is an approach 
of interpolating the data of a midpoint from an origin/datum. Although various approaches were learned by 
interpolation, with the gestalt 2 of operation, the 5th linear interpolation which extended the congruence 
linearity (bilinear) interpolation in two-dimensional was used. 

[0060] Color tone ready forward the color data (rf, gf, bf) and the coordinate data (xf, yf) of the lattice point 
of RGB space are inputted (step 7). Lattice point data calculate (0, 0, 0, 0, 0), (0, 0, 0, 0, 32), (0, 0, 0, 0, 64), 
(256, 256,256,256,256). 

[0061] The color data (rf, gf, bf) of the lattice point of RGB space are changed into the data on a CIE- 
L*u*v* color space (If, uf, vf) by (several 1) and (several 2). 5-dimensional Euclidean distance dfi (i= 1, 
n) with each assignment color is calculated like respectively (several 1 1) (step 8). 
[0062] 

[Equation 10] 

dfi = [ (li-lf) 2+ (ui-uf) 2+ (vi-vf) 2 
+ k { (xi-xf) 2+ (yi-yf) 2} ] 1/2 

[0063] It asks for color tone ready parameter alphaf (lightness parameter) of pixel data, betaf (saturation 
parameter), and gammaf (hue parameter). Using the assignment color (li, ui, vi) (i= 1, n) and distance di 
(i= 1, n) on the CIE-L*u*v* color space for which it asked at step 2, lightness parameter alphaf is carried 
out as shown in (several 1 1), and it asks for it (step 9). 
[0064] 

[Equation 11] 

o0+ al-f <ql/df » + •••+ an-f (qn/dfn) 

of = 

1 + f (ql/d f !)+•••+ f (qn/d fn) 



0f = 



0 0+ 01-f (ql/d f !) + ••- + £n-f (qn/dfn) 
1 + f (q 1/d fl)+ ••• + f (qn/d fn) 



yf = 



Y0+ y 1- f (ql/d fl) + •■•+ y n - f (qn/d fn) 
1 + f (q 1/d fl) + ••• + f (qn/d fn) 



[0065] However, k is a multiplier for adjusting image plane distance and a color space. The pixel data on a 
CIE-L*u*v* color space (If, uf, vf) are changed into the data (If, cf, hf) of a LCH color space according to 
(several 3) (step 10). 

[0066] As [ f / color tone ready parameter alphaf of color tone ready forward data (If, uf, vf) and a pixel, 
betaf, and / gamma] shown in (several 4) to (several 12), it asks for the color tone ready backward pixel data 
(If, cf , hf ) of a LCH color space (step 11). 
[0067] 

[Equation 12] 
If 7 = at- If 

cf - 0f-cf 

hf = hf+yf 

[0068] The color tone ready backward pixel data (If, cf , hf ) of a LCH color space are changed into a RGB 
color space according to (several 10) (step 12). 

[0069] It judges whether step 1 1 was completed from step 7 about all pixels (step 13). If it has ended, and 
will progress to step 14 and will not have ended, it returns to step 6. 

[0070] Color tone ready forward the color data (r, g, b) and the coordinate (x y) of a pixel of a RGB color 
space are inputted (step 14). [ of a color picture ] 

[0071] In order to interpolate point (r, g, bx, y) - (100, 142, 45, 33,203) of the 5-dimensional space which 
unified the color space and the coordinate As output lattice point data of RGB or CMYK (rf, gf, bf, xf, yf), 
=P1 (96, 128, 32, 32,192), 32 data of P2 (96, 128, 32, 32,224), P32 (128, 160, 64, 64,224) are prepared. 
5-dimensional table interpolation processing is performed according to low order 5 bit data (deltar=4, 
deltag=14, deltab=13, deltax=l, deltay=l 1) of r, g, bx, and y, and (several 13), and color tone ready 
backward color R'G'B' of a pixel is outputted (step 15). 
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[0072] 
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[0073] It judges whether step 14 and step 15 were completed about all pixels (step 16). If it has ended, and 
will progress to step 17 and will not have ended, it returns to step 15. 

[0074] A color tone ready backward color picture is outputted to a color monitor 9. When a color tone ready 
operator performs color adjustment again, it returns to step 1. What color adjustment succeeded is checked, 
it outputs to a color printer 11, and color hard copy is obtained (step 17). 

[0075] Although explanation of the gestalt 2 of operation is ended above, the color tone ready approach of 
this invention is applicable in the multi-dimension space which united image space and a time-axis with the 
color space. The 5-dimensional space which united a RGB color space and the three-dimension image space 
XYZ, the 4-dimensional space which united a RGB color space and time amount T, The 6-dimensional 
space which united a RGB color space, and image plane XY and time amount T, and the 7-dimensional 
space which united a RGB color space, and three-dimension image space XYZ and time amount T can be 
considered, and the distance dfi of the color and assignment color which it is going to process is set to 
(several 14), (several 15), (several 16), and (several 17). However, k and m are the multipliers for adjusting 
a color space for image air clearance and the time distance, respectively. 
[0076] 

[Equation 14] 

dfi= [ (li-lf) 2+ (ui-uf) 2+ (vi-vf) 2 

+ k { (xi-xf) 2+ (yi-yf) 2+ (zi-zf) 2) ] 1/2 
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[0077] 

[Equation 15] 

dfi= C (li-lf) 2+ (ui-uf) 2+ (vi-vf) 2 
+ m (ti-tf) 2] 1/2 

[0078] 

[Equation 16] 

dfi= C (li-lf) 2+ (ui-uf) 2+ (vi-vf) 2 
+ k { (xi-xf> 2+ (yi-yf) 2 
+ m (tl- tf) 2] 1/2 

[0079] 

[Equation 17] 

dfi= [ (li-lf) 2+ (ui-uf) 
+ k { (xi-xf) 2+ (yi- 
+ m (ti- tf) 23 1/2 

[0080] 

[Effect of the Invention] According to this invention, the color adjustment for which it asks simple is 
realizable with the color tone ready processing based on the distance on multi-dimension space including a 
color space so that clearly from the above example. 



[Translation done.] 



2+ (vi-vf) 2 

yf) 2+ (zi-zf) 2} 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 1] 
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rnm&i 33 mfiamH©fe^tc*iWSmrieiStt«mf 



(3) 



ftm¥>9- 1 8 6 9 0 7 



v$>z>ct t *r ^tf ?m 5 KisattoaaBK^. 

8BSIHG>&2yffl £ mflBH^TC* ^ -B«CD£fffl£:#e£ b 
<fc zmii £-?2>nmm 6 teiB»©fe8H6#ffi. 20 

caracal 8] BjiB»H<ofe^iaicc*jw4«fgBiEi!t«ar 

^rn^tcBBttoawKsa. 

9] fraB»r.cD&ffiracc*5t>raiwKa©«r 

IB&IB3R©fet»«©fe»BS^^7 ^ - * S *Buffit&3Efe<D 
feiBS^' 5^ - £ S 1 (1=1, ■ • • ,n) <t BUfB^St d i (1=1, • • 

WHtf *yt«»3RS3<Dl*m*^cfBt80D 30 

S= {Sl-f (dl)+--+Sn«f (dn)} / {f (dl)+ 
••• + f (dn)} 

ccrf(x) (x^o) ws*Ri»r*4. 

IBSBBROfetifttOfeSBII^^^ ^ - £ S * ffl IBJg^fecD 
SdHS'*?^ - * S i (1=1, • • • ,n)£fjfBSBgi d 1 (1=1, ■ • 

S= {SO- f (dO)+Sl-f (dl)+--- + Sn-f (dn)} 
/ { f (d0)+ f (dl)+ — + f (dn)} 
CCtf(x) (x^O) WSteMRT**. 

[»#3S2 1 ] w!b»— <oaffiia±rasBiiaoB5iBS- 
nsR©e«a©&BBi/<7 * - 2 s *fHBjgsfe©few 

8^ ^ ^ - £ S 1 (1 =1 , • • • , n), HU IBSE8I d 1 (1=1 , • • • , n) 
ifTIBJBffifelBH a i 0=1, • • • ,n)rt>e>3fctf>S»^ 

S= {Si- f (ql/dl)+--+Sn- f (qn/dn)) / 50 



{ f (ql/dl)+-+ f (qn/dn)} 
CCTf(x) (x^0) tt»&R|»r*S. 

mim2 2 ] m8B»n©egsiH«:*jc*Tai«a(owr 

■B&HBRoetf *©a«K^<^ * - * S * BulfifB^feCD 
6181^5 ^-£S 1(1=1,* ,n), WHEddKI^L,-- 
• ,n)<!:iiuiBfgSfei8H q 1 (1=1, ■ • ■ ,n)fre>3Rtf>S*B^ 

gBtgcDfeia^ffio 

S= {SO+Sl- f (ql/dl)+-+ Sn- f (qn/d 
n)} / { 1 + f (ql/dl)+--- + f (qn/dn)} 
CCtf (x) (x^0 ) ttS^KIttr**. 
[BWBI2 3] BUfBS^M^f (x)Bx>0»t* 

J§2 2(Dl^m^«:SB«©fei8S^. 
Ctf5}<^2 4 ] «rSB£*HKf (x)tt 
f (x) = l/x2 

& 

[»«312 5 ] lulfi^f^cDfeltfR^fffB^-Ofe^FacD 
[IMQI2 7 ] «^«oett«J«}SB»— ©fiffilH© 

H^^K1»«iiI8B*^-ttIii«ojii«¥ffi©JS«^ 
CcfBtROfeBBB^ffi. 

[»«3i2 8 ] fr^soe«*trtir8B»—<DaaBi<D 

H^feStSfSiMIBH^^^-B^ia^KO^ 
[»«3S2 9 ] M8B»fffiOfi«««B58BSr— toeffiH© 

[it ^3 0 ] mtzmw<D^mKto*<>T:&mm&<Dm 

!BH^cDfett$R€:IB1t $ ti fcSaofriBfelHiS«O0f 5E 

4 OOC^-rti^CcSBttOfelBS^ffi. 
[0 00 1] 

[0 00 2] 



(4) 
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< i ) mmmw^o^<D&*mwt\sxm&±w<D 

(2) tAnSnflH^a>«£«iA <«SSSIB«J«*4l^tt 

[0003] <b c5*s, ( i ) ©^cctet>rraiH«rt 
©ffce^©*», ( 2 ) «:ot^r»«J«S5e©SH*t3* 

[0 0 0 4] ±aUfc2o©*SC*«ftUfc*3Ci0 

^7-7^-7AJAPAN'94?ll(Dl 9^ 10 

[0 00 5] CO*S^CCj:4e«»OTC*««^ 

OT^&a8M*ttLfct>fi (ffijEft) 4wrs»» 20 
*«tRU #^OJB«e«:*turiWa«:»*:l» (UK 
ft) *»|£S*4 (Xf^'l) „ 

[0006] *£e± ± i/ft^mw 

[0007] nmf-ffcci os^e>n/cMSt*ffli^ » 

[0008] c©i»a#5£ra\ eiw*tf9ffi«Bfi* 
^l»«a2iai©— or*sc i e-i/u* v-aiar 

SRSftSL'Cuv Huv (feia, BSLT TLCHj t 

^ftg5fc. «acoiW«iW:«affiH*rSi«jfe, fefflH 

[0 00 9 ] 

Stable, #^HIHfc#*?*0< ftl^lSltcfeWKSn 

[0010] *SM8«, ±iaMHiSic«^&sn/cfc<D 
r&o, «»ffi©re5£ft****»£\ fepi^ojc^i-r 



[0011] Mcc, ^ftfeiSSliSfecDfeiS 

K*tf Htmsci, amsE«a*f-^w«iiB 

[0012] 

$n/c*7 -■fLhTWR©ft*«e uTftWB**T 5 
e©a«ai««*A*"r4*iai. »n©esiBcc*jci 

^cDHi^femfR^A^T^^i. flIHOftaifflicbo 

rtwaiBRftt** t a»o«raafi5ea & <d&mz ^n-e 
aais»©a*^©Huf Btgsaofesai^^ s - * <t 

[0013] «±©«JSRCCi^r, felBMU^^iTa 



[0014] 

[0015] emSteWB©^- Kr)x7T»ltSC 

T\ 1 3 H3»j|J6©Jg«nc 

^;L/cH, H4«SIJSOJg«l CCfcCi-CfeWSEOV^ h 
r> x T £ SftfP 3 ii/c <h ^ <D n > b" ^ - ^ OUffiCD^ & 

[0 0 1 6 3 H3B, ^Vfa-^li^?^ 

^2*«Ayt^x^A , r*o, 3>fa-«(*it^ 



(5) 



lIffl«SfcDRGB»8 b'7ht0-25 5 U-OKD2 
5 6 fSBKOHMRT* 0 . ©NT SC«t5r 

Bfe£fffl©&fe8 tf? hOBHRiOfcfl*. ##£W*cn 

[0017] feiag<D^^U-^«^^-^:^^2lHB 

1 f *l,b1) *«5EU ^©tSiife («3gHB&) (r io 

i , i »i , l bi i ) *«jrr* <x^^^2) . fg^iSMa 

F-560RGB l^;U*^E*4C£te«fc$885£UTfe 

[0 0 1 8] H5CC5S-rj:5CC % RGBfiSIH© i #B 
©fBES (r1.ff1.bD <b}S£HB& (ri'.gi'.b 
1') £C I EOL* Cuv Huv (ft 

ta) eam^*»u *n**ijijea ( i i.ci.ih) 

tJg^SSSS ( li'.ci'.hi') <t*T£ (Xf**:/ 
3) . RGBfiSIB^6C I E-XYZMH^ft 20 
» (»1 ) CC. C I E-XYZS»6C I E-L* 
u* v'feffilffl^OMfttt («2) CCtkU, CIE-L* 
u'v'fi»e.C I EOL'Cuv'Huv feffiffl^©^ 
8H2 («3) CCS**. 

[0019] 

[ttl] 

X = 1.5476R+0-4424G +0.5108B 
Y - 0.7622R + 1.4958G +0.2920B 
Z s 0.0000R +0.168BG +2,8463B 

[0 0 2 0 ] 30 
[K2] 

L* = 116 (Y/Yn) 1/3- 1 6 

u *= 1 3 L (u un') 

v*= 1 3 L (v'-vn') 

CCTu' = 4X/ (X+15Y + 3Z) 
v ' = 9 Y/ (X+15Y + 3Z) 
un' = 4Xn/ ( Xn + 1 5 Y n + 3 Z n) 
vn' = 9Yn/ ( X n+ 1 5 Y n + 3 Z n) 



[0 02 1 ] 
[«3] 



40 



L' = L * 

Cuv* = ( u *+ v ') 

Huv* = arctan ( u */" v *) 

[0 02 2 ] CCrttL'CuvHuv ftffilB CCSEft-T 4 

m<omi<Dtc&m<D&&M'^$akirz c 1 1 Piter* 

£ Q L" Cuv Huv S3gra^ra»CD/cfi?)tC, KftKl 
t, LCHftaiH£3iB2-r*. 

[0 02 3 ] CIE-L'u'v'ftSffllOjgl 

fe ( i i.ui.vi) wa-cffl^4©-csattur*5< Q 50 



«fHJ¥9- 1 8 6 90 7 
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[0 0 2 4] cct, asss5^^^-d?tcoiirsiWi" 

fe£ ( 1 ,c ,h) <fcU ^©SSfe* (l'.c'.h 1 ) 
<b-T4i^. ftaBg'^-*-*a. tf, r£r (»4) © 

£9 

[0 02 5 ] 
[ft4] 

a = 1 '/ 1 
19 ■ c Vc 

r = h h 

[0 0 2 6 ] ccrttWKLMtl©fflli*S:< I, 

[0 02 7 ] ELL© cfc 5 &C5£« O/t L C HftfflH©}65£ 
fi(H,cl t h1) £Jg>£I8Sgfe (li'.ci'.hi')^ 

(31 (SgK^-rf-*) , ri (ftffl'^-*-*) 
(#4) ©5a*CcS£or («5) ©J:5Cc*»S <X:r 

**4) o 
[0028] 
[«5] 

a i = 1 V/ 1 i 
Ui = c i'/ c i 

y i = hi'- h i 

[0 02 9 ] £T©}gSfeCCOC>TX^* ^2^6*7^ 
»^4aW»Tl/fc*»£5**«JE'J-* (x^»>^5) . 

^^2-vK-So 

[0 0 3 0 ] fetHSniu© RGB ^R0©# -Hj^OHi^ 
7*-* (r ,g,b) *A;ftir& (X^»:/6) . 

[0 0 3 1 ] RGB^(D^7-i««If-^ 

(r.u.b)*. (^l)i(K2)ta^CIE-L 
*u* v'ftSHLb©^-* (l.u.v) CcSEjftL. «B 
£ft£©:x-*U? K«idl***i*h (1*6) ©<£ 
^CCWHr* (X^*:7*7) . 

[0 0 3 2 ] 

UR6] 

di= (( 1 i- 1 )2+ (u i- u )2 + (vl- v )2} 1/2 
[0 0 3 3 ] HW^-^OSBKA^y-^a (9!K'< 

*) **tf>S Q 93BE^^^-*attXf ^^2T?*«>fc 
C I E-L/u* v - ftffilB±CDJBJEft©fW!E^y--* 
ai£ffigtdl£/Bl>T, (JS7) ©i^tcur*** 

[0 034] 
[*7] 



(6) 



f> = 





f (dl)+ • 


• • + a n* f < d o) 




I \ G I i T 


• ♦ 4- f ( d n) 


01- 


f (dl)+ ' 


0n f (dn) 




f (d 1)+ • 


+ f (d n) 


r 1' 


f (d 1)+ • 


+ T n- f (d n) 




f (d 1)+ ■ 


•«+f (dn) 
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[0 03 5] CCt, f (x)« (»8) <D±5lC«tl?L, 

[0 0 3 6 ] 
[»8] 

f (x)= l/x2 
[0 0 3 7 ] /c/cl, x= 0<D<t£ f (x) = oo<t&&cD 
t, d i = 0(Ot IT^Ki^ a - a i 

T£& 0 20 
[0 0 3 8 ] CI E-L/u - v'&£MAi(Dmn-T~-% 
( 1 ,u,v) £ (»3) tcSeorLCHfi^ffflCDf 5 -^ 
(1 ,c,h) tC^TS (^f77"9 ) o 
[0 0 3 9] L CHftffilHOfiWSaol*^ * 
(1 \c \h ') fceSBStJcD^- £ (1 ,u ,v) <tH 

*©eBHS'^^ 18, TcfcO (»4)^e> (» 

9) <D<fc5K:jJctf>£ (Xf ^1 0) o 
[0 04 0] 
[tt9] 

1 ' = a 1 30 
c ' = 0 c 

h' = h + Y 

[0041] l c HasraosasaoiasRf 5 - * 

<l\c\h')*. («3>, <«2>&tf(ttl> 
©a!»»«:<torRGBft^lB^aHftf4 (xryfl 

1) o 

[0 04 2] -T^-COH^CC-oii-C^f*^ 

-5 2) o 40 

[0 04 3] fe!S^^(0^^-a^^'7- j e^^2'\ 

[0044] K±tx f* 9 :7rfeSfflttSS7 U mWrf 

or, H 6 3^6191 l*#JHUtt3W6»Wrs. 
[0 04 5] Hu20fcS^<Dfl5» 1 tt*7-I«OR G 
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fiiME©*^ u - £ £ o r Eficttosi >feiBS£:£ffi# 

[0 046116, 07, H8«**KOHtt<DJK!»2 
«:«S&a«S^a©±(*7a-*7nLfct><o-c, 171 

9 tm&&X<Dtc#)<DX~r-y'Vl'Z 1 
0£fln*/c«J&£L/Co 

[ 0 0 4 7 ] 0 1 0 tt*«WcDHJ6CD}B»2 «rttt9fT & 

or awstifiiHiw * > f 4 rtr, «kh cma©^* 

^ 1 1 <fcE5 1 2#**. OS, 1 io» 

a*fisu tk^oftifftaecamEL. i^*>i2 
©sta*}g5£L/ t **©**»a«:awr 

[0 048] fc£fciSOCcifiOfrr*S'^:J- 1 1 i 

as 1 2©«aw*n«tiEc^cc«ttoft:#rti^a 
BBS3*i*fc«>* *tat*36c3n4«H©a«t>r*»cc 
»br*«wr**<aiW3nri/*-9fcO» 

I lflO*5ft^S5*> 1 2£>acCfiOi©^, 

I I ©^»aoas»3&sa5 1 2©inisfifc:ifio&K: 
awsssftr 1,350, anK^u-^Bfsw&an 

^#ll^£ftftoc<t&cft& 0 
[ 0 0 4 9 ] *cr, mo^2rit ansfioKiK: 

[0050] fitaKtbsaaaii*ffi»asHiiia«^ffi 

4«^Ufc5^7cffllfflr*3HSn*^. 01 1BC05 

^SIffl*ia^0A:t><Dr*»3, ews^oiiHifcKifco 

at¥I±0X Yiifs^fcWI) A (x,y) OHi 
RQRGBU^^ (r,g,b) ©it, B8 0T8KC 

[0051]*^ joi©»»2 wijeft<ofsii»«» 
■eft < &ma±»t uroan»fcw»«:tTA, ek. 

RGB*iXY»^6ft55 ^ffilH©«Hf jSt 8 - * © 
aBH8a<oa*^«>r^-^ccLrte#. HSgcDBii^ 
(r.g.b.x.y) «^f-^7-^e)WIL 

[005 2] £IT\ 06, 07, 08CD7d-CCg£or 

[005 3] aPISmfCDRGBa^PflO^^-X^^^ 
9^6©@i«f r -^«r3fffi©>« : ey-'^ , y 7 7 ^d- FT 
& (Xf*^7'l) o Tft^^, 06, 07, 08<Z>J:5 
2(Dt:*f r ^^ J E: 'J ^SSriiA/efeWlSSJ 



(7) 



W9- 186 90 7 
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1 > K3 4CC*|^jVr£ 0 
[0054] feiHM(D^--^U-^«^^-HH^f$cDfe 
J ao (W&'*U-$) , 6 0 
, to <feffl'^-rf-*> *A^-r^> (Xf? 

^2) . 

[0 0 5 5 ] SB«©*^U-*tieWHW*^--BI« 
±©fe (tSJtS) (M.sl.bi) *r*BJ£U I&5ES© 
ffifl (xi.yi) , -eoiHSfe (fg£MSa) (ri'.g 
i'.bi') *8aS-r4 Uf^3) . 

[0 0 5 6 ] HSfitDJKJBl CC*JW4^-f-^^3iraa 
CC. RGBfe^HlO i #BCtfK£a ( ri.gi.bi) t 
JgSIH^a (ri'.gl'.bi 1 ) ^CI E(DL" (W&) 

cuv Huv° (MB) aigm^soft-ra (*?* 
[0057] mmoBitt i «c**w &x f - * zfA t mm 

IC. LCHfeffilB©fB3Ea ( 1 i.d.hi) iJgSsBfi 
a ( 1 i'.ci' .hi') to** tBJEaoaBW^^-* 

(Xf^7'5) o 

[0 05 8 ] -r^rcojiffiatcoii'rx^-y ^2^6^ 



12 



[0 059]**?8«:«S3B»<D»JBir«. *7-I 
2rwaW«teffl*i«53a*tfT4fc«>CC. SXjct--? 

jmmmzm^Za r~7>mmmt%m& <#M) 

10 

[0 06 0] &Vmm<DRGB&m<DWF*<D&7 : -2 
(rf.gf.bf) t&U**-* (xf.yf) £A*T£ 
Uf^7) o ♦S^.«£? r -*tt (0,0,0 ,0,0) , 
(0,0,0,0,32) ,(0,0,0,0,64) * 
(256,256,256,256,256) *3jc«>Tlr> 
< 0 

[0 06 1] RGBSHKOttT-^oa-^-^ (rf.gf, 
bf) * (»1 ) t («2) &£<£9, C I E - L *u * v * 

asBLk©**-* ( i f.uf.vf) tcsarrs. »jgse 

20 ai<D£^7C^-^ »J ? KratdfiCirrl,--- ,n)**ft 

(»i i) ©jcsccihm-s (x^>^8) . 

[0062] 
[»10] 



6) o UTQ^Xf^ :/7 ^Mfr. »7Ltl>ftW* 

dfl= C (li-lf) 2+ (ui-uf) 2+ (vi-vf) 2 
+ k { (xi - xf) 2+ (y i - y f) 2} ] 1/2 
[0 0 6 3 ] iiiSR^-^oaiHaE^^^-rf-^af (0^S * vi) (i=l f "-,n)<bffiIdi(i=l,---,n)4I^T 
^y-£) , flf (Jgffi;^>-#) . rf(atl^ ll)©J:^cu^ (xf^'9) 0 
.*-£) 0M^7^-^amxf^2t [0 064] 

*«>ytc i e-l*u- v-a£gn±ojBffia ( 1 i,ui, * tsn 1 ] 

a0+ al-f <ql/d *!) + ••• + an* f (qn/d fn) 



(» 



a f = 



1 + f < q 1/ d fl)+ ••• + f ( qn/d fn) 



0f = 



P0+ Pl-f <ql/dfl)+--- + Pn-f (qn/dfn) 
1 + f (ql/d fl)+ •-• + f (qn/d fn) 



r f 



y0+ yl-f (ql/dfl)+"- + ya«f (qn/dfn) 
1 + f (q 1/ d fl)+ + f (qn/d fn) 



[0 06 5] tctco, kummw-mmmt^mt^m 40 
±<Dmm?-z ( 1 f.uf.vf) * (»3> cc^otl 

CHMFWf-^ (lf.cf.hf) CC^ftT* (Xf 
^10)„ 

[0 0 6 6] L C Ha£Pd]©afB$S&©il^'r-- £ ( 1 
f\cf\hf) ^felH^fj ©7 s - * (lf.uf.vf) <t 
iS^oa^^'^^-^af, £f, rfcfcO ($fc4);fr> 
6 (»1 2) ©«fc5CC#tf>4 (Xf^l 1 ) . 

[0067] 

[« 1 2 ] 50 



If - af'lf 
of = 0f-cf 

h f = hf+yf 

[0 0 6 8 ] L C HaffiWoaHKf^OiaJR^- * ( 1 
f\cf\hf) * («1 0) KfEoTRGB&ffilH'^SE 

sw* (xf77*i 2) . 

[0 06 9 ] T^T©IIBR&COl>TX^s/ 7'7^t>Xf 
3) B .»7lt^hBXf^l 4^it*. #*7LTt> 
[0 07 0] a^fr<DRGBa^©#^HB«©H 



(8) 



-18 6 9 0 7 
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mote?-* ( r .a: ,b) tmm (x. y) £A;>rr& 
(^f^l 4) . 

[0 07 1 ] eSIBiffi«*tt^Ofc5*5cgaiBO^l 
(r.g.b.x.y) = (100,142 ,4 5,33,20 
3) ^fflW-T^/c^CC, RGBS/cttCMYKOHtfJtt 
^jSf-^ilt ( r f,gf,bf,xf,yf) =P 1 (9 
6,128,32,32,192), P2 (96, 128, 
32, 3 2, 224) , • • • , P 3 2 ( 1 2 8 , 1 6 
0, 64, 64, 2 2 4) <D3 2ffl©? r -**ffi«U 
r , g ,b ,x ,y<DT{45 tT y hf*— 5 (Ar=4, Ag 
= 14, Ab= 1 3. Ax = 1 , Ay = 1 1) t (Kl 

3) ccseor5yecf---^iiiffl«Hi*ffi^ mm<D& 

■WOfiR'G'B'tBMS (Xf77'l 5) . 
[0 07 2 ] 

[ttl 3] 

P33' = 

P34' = 

P35' = 

P36' m 

P37' = 

P38' = 

P39' = 

P40' = 

P41' = 

P42' = 

P43' = 

P44' = 

P45' = 

P46' - 

P47 > = 

P48' = 

P49' = 

P50' = 

P51' = 

P52' = 

P53' = 

P53' = 

P55' * 

P58' = 

P57' = 

P58' = 

P5B' = 

P60' = 

per = 

PB2' = 
P ' = 
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(3 2 


— 


Ay) 


PI* + A y 


•P2' ) 


/32 


(3 2 


— 


Ay) 


P3' + A y 


•P4' ) 


/32 


(3 2 


— 


Ay) 


P5' + A y 


•PB P ) 


/3 2 


(3 2 


— 


Ay) 


PI' + A y 


•P8' ) 


/32 


(3 2 


— 


Ay) 


P 9' + A y 


•P 10') 


/ 3 2 


(3 2 


- 


Ay) 


P 11 ' + A y 


•P 12') 


/32 


<3 2 


— 


Ay) 


P 13' + A y 


•P 14') 


/32 


(3 2 


— 


Ay) 


PlS'+Ay 


• P IB') 


/32 


(3 2 




Ay) 


P 17' + A y 


•P18') 


/32 


(3 2 




Ay) 


P 19'+ A y 


•P20') 


/32 


(3 2 




Ay) 


P 21* + A y 


•P22') 


/ 3 2 


(3 2 




Ay) 


P 23* + A y 


• P 24') 


/ 3 2 


(3 2 




Ay) 


P 25' + A y 


•P26') 


/32 


(3 2 




Ay) 


P 27* + A y 


•P28'} 


/32 


(3 2 




Ay) 


P29' + A y 


•P30') 


/32 


(3 2 




Ay) 


P31'+ A y 


- P32') 


/32 


(3 2 




Ax) 


P33' + A x 


•P34') 


/3 2 


(3 2 




A x) 


P35'+ A x 


<P36') 


/32 


(3 2 




A x) 


P37' + A x 


•P38') 


/ 3 2 


(3 2 




A x) 


P39' + A x 


♦P40'} 


/32 


(3 2 




A x) 


P 41 ' + A x 


•P42') 


/32 


(3 2 




A x) 


P 43' + A x 


•P44'} 


/32 


(3 2 




A x) 


P45' + A x 


•P46') 


/3 2 


(3 2 




A x) 


P 47' + A x 


•P48') 


/32 


(3 2 




A b) 


P49' + A b 


•P50*) 


/32 


(3 2 




A b) 
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